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EXECUTIVE SUMMARY

INTRODUCTION

The Ernest O. Lawrence Berkeley National Laboratory (LBNL) has prepared this
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Final Report in
accordance with the provisions outlined in LBNL’s Part B Hazardous Waste Facility Permit.
This report documents RFI activities conducted from July 1, 1995 through completion of the RFI
(September 22, 2000). RFI activities conducted from the start of the RFI in November 1992
through June 30, 1995 are documented in the Draft Final RFI Phase I (LBNL, 1994l) and Phase
I1 (LBNL, 1995K) Progress Reports that were submitted to the regulatory agencies in 1994 and
1995, respectively.

The following activities were conducted during the RFI:

e soil borings were drilled to collect soil samples and evaluate the geologic framework
of the site

e soil-gas probes were installed to collect soil-gas samples

e lysimeters were installed to collect soil water samples

e monitoring wells and temporary groundwater sampling points were installed to
collect groundwater samples and perform hydrogeological testing

e groundwater samples were collected from hydraugers and slope stability wells

e surface water and sediment samples were collected from site creeks, catch basins, and
drain lines.

e indoor and outdoor air samples were collected

e Interim Corrective Measures (ICMs) were implemented to address immediate threats
to human health or the environment.

This report contains four introductory sections that describe the status of Solid Waste
Management Units (SWMUSs) and Areas of Concern (AOCs), the physical and environmental
setting of the LBNL site and the purpose, and the methodology of the investigations. The
introductory sections are followed by four modules that describe investigation results for specific
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areas of LBNL. These modules are the Bevalac Area (Module A), the Old Town Area (Module
B), the Support Services Area (Module C), and Outlying Areas (Module D).

Information discussed in each module includes:

e the physical characteristics of the module area, including geology and hydrogeology
a description of the SWMUs and AOCs that were investigated

e results of contamination characterization activities that were completed
e potential and identified sources of contamination
e contaminant migration pathways

e |CMs that were implemented.

Investigations of radionuclide contamination are not included in this report, since
radionuclides and radioactive waste are not regulated under RCRA. Radiological contamination
at SWMUs and AOC:s is being addressed under the oversight of the United States Department of
Energy (DOE) as a separate process. However, to keep the RCRA oversight agencies informed
on the status of radiological investigations, results of those investigations have been included in

the Quarterly Progress Reports that have been submitted to the oversight agencies.
SITE DESCRIPTION AND BACKGROUND

LBNL is a multipurpose research facility managed by the University of California (UC)
for the DOE. It is located in the Berkeley/ Oakland hills in Alameda County, California. The
western three-quarters of LBNL are in the city of Berkeley and the eastern quarter is in the City
of Oakland. In general, the structures at LBNL are owned by DOE, while the land is owned by
UC and leased to DOE.

Since an initial emphasis on high-energy and nuclear physics in the 1940s, LBNL has
diversified to include materials sciences, chemistry, earth sciences, biosciences, and energy
conservation research. Many types of chemicals have been used at LBNL or have been produced
as wastes. The primary chemical contaminants detected in soil and groundwater at LBNL have
been volatile organic compounds (VOCSs) including tetrachloroethene (PCE), trichloroethene
(TCE), carbon tetrachloride, 1,1-dichloroethene (1,1-DCE), cis-1,2-dichloroethene (cis-1,2-

ERP RFI Report iX September 29, 2000
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DCE), 1,1,1-trichloroethane (1,1,1-TCA), and 1,1-dichloroethane (1,1-DCA). Other
contaminants detected in soil and/or groundwater have included petroleum hydrocarbons,

polychlorinated biphenyls (PCBs), Freon-113, and metals.

The hydrogeological characteristics of the bedrock units and surficial materials, along
with the physiography of the site, are primary factors controlling groundwater flow and
contaminant transport. These factors were used to develop the conceptual hydrogeologic and

contaminant transport models described in each of the modules.

STATUS OF SOLID WASTE MANAGEMENT UNITS (SWMUs)
AND AREAS OF CONCERN (AQOCs)

LBNL periodically submitted requests for No Further Action (NFA) or No Further
Investigation (NFI) status for selected SWMUs and AOCs to the appropriate oversight agency
during the RFI. In accordance with a process approved by DTSC, LBNL requested NFA status
for SWMUs and AOCs where sufficient characterization activities had been conducted, and soil
contaminant concentrations were within LBNL background levels or below Preliminary
Remediation Goals (PRGs) for residential soil. Where soil contaminant concentrations were
above both LBNL background levels and PRGs for residential soil, NFI status was requested.

Seventy-five SWMUs and 88 AOCs were identified during the RCRA Facility
Assessment (RFA) (LBNL, 1992d) or in subsequent investigations. Except for groundwater
AOCs and the National Tritium Labeling Facility (NTLF), all identified SWMUs and AOCs
have been approved for either NFA or NFI Status. Of the 163 SWMUs and AOCs that were
identified, 30 will be further evaluated in the next phase of the RCRA Corrective Action Process,
which is the Corrective Measures Study (CMS). As shown in the following table, these include
23 SWMUs and AOCs that have been approved for NFI status and 7 groundwater plume AOCs.
A request for NFI or NFA status for the NTLF will be submitted to the DOE when investigations
at that unit have been completed. A copy of the document will then be distributed to the RCRA

oversight agencies.
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SWMUs and AOCs to be Included in the CMS

LBNL Unit Name LBNL Unit DTSC Unit
Number Number
Building 7 Former Plating Shop SWMU 2-1
Building 52B Abandoned Liquid Waste AST and Sump SWMU 2-2 SWMU-4
Building 17 Former Scrap Yard and Drum Storage Area SWMU 2-3 SWMU-11
Building 69A Storage Area Sump SWMU 3-5
Building 75 Former Hazardous Waste Handling and Storage Facility SWMU 3-6
Building 76 Motor Pool and Collection Trenches and Sump SWMU 4-3 SWMU-29
Building 76 Present and Former Waste Accumulation Area #3 SWMU 4-6 SWMU-35
Building 51 Vacuum Pump Room Sump and Collection Basins SWMU 9-4 SWMU-1
Building 51 Motor Generator Room Sump SWMU 9-6
Building 16 Former Waste Accumulation Area SWMU 10-4 SWMU-9
Building 25 Plating Shop Floor Drains SWMU 10-10
Building 7E Former UST AOC 2-1 AOC-4
Building 7 Former Hazardous Materials Storage Area AOC 2-2
Building 7 Sump AOC 2-5
Building 88 Hydraulic Gate Unit AOC 6-3 AOC-2
Building 46 Hazardous Materials Storage Area AOC 7-3
Building 58 Former Hazardous Materials Storage Area AOC 7-6
Building 58/B70 Sanitary Sewer AOC 8-6
Building 51 Sanitary Sewer and Drainage System AOC 9-9
Building 51/64 Former Temporary Equipment Storage Area AOC 9-12
Building 52 Former Hazardous Materials Storage Area AOC 10-2
Building 62 Hazardous Materials Storage Area AOC 13-1
Building 37 Proposed Electrical Substation AOC 14-7
Groundwater AOCs

Building 71 Groundwater Solvent and Freon Plumes AOC 1-9
Old Town Groundwater Solvent Plume AOC 2-4
Solvents in Groundwater South of Building 76 AOC 4-5
Building 51/64 Groundwater Plume AOC 9-13
Solvent Contaminated Groundwater in Area 10 AOC 10-5
Well MWP-7 Groundwater Contamination AOC 14-5
Site Wide Contaminated Hydrauger Discharges AOC-SW1 AOC-8

GROUNDWATER PLUME AOCs

Groundwater plume AOCs were evaluated for compliance with the following

requirements, which are noted for the Berkeley Sub-Area Groundwater Management Zone in the
RWQCB’s East Bay Plain Groundwater Basin Beneficial Evaluation Report (RWQCB, 1999c).

ERP RFI Report xi
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sources of groundwater contamination have been located and sources have been
removed or will be removed.

the magnitude and horizontal and vertical extent of groundwater contamination have
been defined.

the plumes appear to be stable and a long-term monitoring program has been
established to verify plume stability.

Groundwater monitoring will continue at LBNL in accordance with requirements of the

RWQCB.

INTERIM CORRECTIVE MEASURES

Throughout the RFI Phase of the RCRA Corrective Action Process, when an immediate

threat to human health or the environment was identified, LBNL has conducted an ICM in

consultation with the regulatory oversight agencies. These measures are discussed in Modules A

through D and include:

removing sources of groundwater contamination

removing soil contamination that poses an immediate threat to human health or the
environment

preventing further migration of contaminated groundwater
stopping discharge of contaminated groundwater to surface waters
eliminating potential pathways that could contaminate groundwater.

FUTURE ACTIVITIES

LBNL will conduct future corrective actions that include:

A Corrective Measures Study Workplan will be prepared as part of the RCRA
Corrective Action Process. During this study, remedial alternatives will be proposed
and evaluated for areas of impacted soil and/or groundwater.

Based on the Corrective Measures Study, a proposed remedy selection will be made.
DTSC will prepare a Statement of Basis for this remedy selection and will seek public
input during a 45-day public comment period.

LBNL will implement corrective action after a remedy is approved.

In addition, groundwater investigations will continue pursuant to the RWQCB’s authority

under the California Water Code.
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SECTION 1

INTRODUCTION

1.1 BACKGROUND

The Ernest O. Lawrence Berkeley National Laboratory (LBNL) has prepared this
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Final Report in
accordance with the provisions outlined in LBNL’s Part B Hazardous Waste Facility Permit.
LBNL’s Hazardous Waste Handling Facility operates under a RCRA, Part B Hazardous Waste
Facility Permit issued by the California Environmental Protection Agency (CAL-EPA)
Department of Toxic Substances Control (DTSC) on May 4, 1993. Section 3004(u) of RCRA, as
amended by the Hazardous and Solid Waste Amendments (HSWA) and Title 40 of the Code of
Federal Regulations (CFR) 8264, requires that permits issued after November 8, 1984 address
corrective action of all releases of hazardous wastes including hazardous constituents from any
Solid Waste Management Unit (SWMU).

As part of the permitting process, DTSC and LBNL conducted RCRA Facility
Assessments (RFAS) to determine whether there was an actual or potential release of hazardous
waste or hazardous constituents at the facility. Reports summarizing the findings of the RFA
was prepared by the DTSC in November 1991 (DTSC, 1991) and LBNL in September 1992
(LBNL, 1992d). The RFAs indicated that hazardous waste or hazardous constituents had been
released to soil and groundwater. Based on the findings of these RFAs, DTSC concluded that
corrective action would be necessary to clean up past and present contamination at the site. The
DTSC therefore requested that LBNL submit a workplan for conducting a RCRA Facility
Investigation (RFI) to further assess the extent of contamination. LBNL submitted the RFI Work
Plan to DTSC in November 1992 (LBNL, 1992e).

The RFI was conducted between October 1992 and September 2000 and involved:

e locating the source(s) of release(s) of contaminants

e characterizing the magnitude and extent of contamination and defining the pathways
and processes of migration

ERP RFI Report 1-1 September 29, 2000
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e identifying potential receptors

e implementing Interim Corrective Measures (ICMs) to control or abate threats to
human health or the environment and/or to prevent or minimize the further spread of
contamination.

1.2 PURPOSE AND SCOPE OF REPORT

This RFI Report presents the following information necessary to support further
corrective action decisions:

e the nature, magnitude, and extent of contamination
e contaminant sources and migration pathways
e actual or potential receptors.

Based on this information, LBNL will conduct a Corrective Measure Study (CMS) to
develop and evaluate corrective measures alternatives and to recommend final corrective
measures. The first phase of the CMS, the CMS Workplan, will include a human health and
ecological risk assessment workplan. The objectives of the risk assessments will be to:

e estimate the potential threat to public health and the environment
e provide a basis for establishing remedial actions and cleanup goals, if required.

In accordance with the RFI Work Plan, results of RFI investigations were to be included
in two initial progress reports and a final RFI Report. The draft Final RFI Phase | Progress
Report (LBNL, 1994l), which documented RFI activities conducted between October 1, 1993
and June 30, 1994, was submitted to the DTSC in November 1994. The Draft Final Phase Il
Progress Report (LBNL, 1995k), which documented RFI activities conducted between July 1,
1994 and June 30, 1995, was submitted to the DTSC in November 1995. LBNL submitted a
Draft Final RFI Report to the regulatory agencies in February 1997, prior to completion of the
RFI (LBNL, 1997b). This RFI Report supersedes (replaces) the 1997 report and documents RFI
activities conducted subsequent to those reported in the Draft Final RFI Phase Il Progress Report
(July 1, 1995) through completion of the RFI (September 22, 2000).

Investigations of radionuclide contamination are not included in this report, since
radionuclides and radioactive waste are not regulated under RCRA. Radiological contamination
at SWMUs and Areas of Concern (AOCs) is being addressed under the oversight of the United
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States Department of Energy (DOE), as a separate process. However, to keep the RCRA
oversight agencies informed on the status of radiological investigations, results of those

investigations have been included in the Quarterly Progress Reports.

1.3 PROJECT ORGANIZATION

LBNL is a multipurpose research facility managed by the University of California (UC)
for the DOE. LBNL’s various divisions manage and operate the laboratory facilities. Primary
funding and oversight are provided by the DOE. Investigations of areas of potential
environmental contamination, including soil, surface water, and groundwater contamination, are
conducted at LBNL under the Environmental Restoration Program (ERP). The ERP is part of
LBNL’s Environmental Protection Group, which is in the Environment, Health and Safety
(EH&S) Division. The ERP is part of a nationwide effort by the DOE to identify and clean up
contaminated areas at its facilities. The ERP is responsible for conducting RCRA corrective
actions in accordance with LBNL’s RCRA Part B Permit requirements.

In July 1993, the DTSC specified oversight agency authority and responsibilities at
LBNL under the RCRA Corrective Action Program (CAP) at LBNL (DTSC, 1993a). The City
of Berkeley was assigned as the lead agency for the technical review of all material pertaining to
underground storage tanks (USTs). The San Francisco Bay Region of the California Regional
Water Quality Control Board (RWQCB) was assigned as the lead agency for the technical
review of all material pertaining to surface water and groundwater contamination. The DTSC
assigned review responsibilities for specific SWMUs and AOCs to each of these agencies. In
addition DTSC noted that the RWQCB would address any groundwater remediation required
from other RCRA or non-RCRA investigations. The DTSC maintained technical review for all
material pertaining to all SWMUs and AOCs listed in LBNL’s RFI Work Plan (LBNL, 1992¢),
except for those that would be addressed by the RWQCB or City of Berkeley. The DTSC also
maintained the authority to review the evaluations and decisions of the other regulatory agencies,

to assure compliance with RCRA requirements.

Additionally, the DOE serves as the lead regulatory oversight agency for investigating
and addressing releases of radiological constituents that may have occurred at the facility, under
a separate process.
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1.4 REPORT ORGANIZATION

This report contains four introductory sections (Sections 1 through 4) that describe
overall site characteristics and the purpose and methodology of the investigations. This section
(Section 1) provides the background, purpose, and scope of this report and the project
organization.  The remainder of Section 1 summarizes the history of environmental
investigations at LBNL and discusses the status of SWMUs and AOCs. Section 2 describes the
history and location of the site and contains the following general information:

e location and description of LBNL
e land use

e ecology and meteorology

e utilities

e contaminants detected.

Section 3 discusses the purpose and methodology of the investigations including groundwater
use, potential contaminant migration pathways, and actual and potential receptors. Section 4
contains a general description of the physical characteristics of the site, including the geology
and hydrogeology.

The introductory sections are followed by four modules that contain the results of the RFI
activities. The site was divided into four area specific modules to present a more comprehensive
integration of the soil and groundwater contamination. These modules are the Bevalac Area
(Module A), the Old Town Area (Module B), the Support Services Area (Module C), and the
Outlying Areas (Module D). Areas were selected for inclusion in each module based on the
locations of groundwater plumes, the direction of groundwater flow, and potential contaminant
migration pathways. Modules A, B, and C encompass the majority of the soil and groundwater

contamination that has been detected at the site.
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RFI activities over the remainder of the site are included in the fourth module (Module D). The

areal coverage for each module is shown on Figure 1.4-1. Area-specific information is discussed

in each module and includes:

e the physical characteristics of the module area, including geology and hydrogeology

e adescription of solid waste management units (SWMUSs), areas of concern (AOCs),
and other areas that were investigated

e results of characterization activities that were completed

e interim corrective measures (ICMs) that were implemented

e potential and identified sources of contamination

e contaminant migration pathways.

1.5 HISTORY OF ENVIRONMENTAL INVESTIGATIONS AT LBNL

In February 1988, DOE’s Environmental Survey Team visited LBNL to identify site-

wide chemical use, potentially contaminated areas, and chemicals of concern in soil and
groundwater (DOE, 1988). DOE informed the RWQCB that groundwater contamination might

exist on site. Subsequently, LBNL submitted a funding proposal to DOE for the establishment

of a site-wide program of environmental investigation and monitoring. The program included

monitoring groundwater at the property boundary and onsite for evidence of contaminants.

The following is a chronology of the major subsequent events in LBNL’s Environmental

Restoration Program:

1988

October 1988

October 1989

ERP RFI Report
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Harding Lawson Associates (HLA) performed a fast-track sampling effort at
LBNL. Volatile organic compounds were detected in groundwater collected
from two slope indicator wells near Building 53. HLA also conducted soil
sampling and installed and sampled a groundwater monitoring well west of
Building 7 (HLA, 1988a).

The RWQCB required LBNL to determine the source of groundwater
contamination and characterize its lateral and vertical extent, in order to
obtain a National Pollutant Discharge Elimination System (NPDES) Permit
to discharge treated groundwater at LBNL.

Investigations conducted by LBNL detected three areas of contaminated
groundwater (Javandel, 1990). The contaminants detected consisted
primarily of chlorinated hydrocarbons in the area between Buildings 51 and
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April 1991
July 1991

August 1991

November 1991

October 1992

November 1992

May 1993

July 1993

August 1993

November 1994

November 1995

April 27, 2000

September 22, 2000
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71 and in the Old Town area (Buildings 7, 52, and 53) and tritium in the
Corporation Yard (Buildings 69 and 75). Additional monitoring wells were
installed to investigate the extent of contamination.

LBNL formally established the Environmental Restoration Program (ERP).

LBNL began a program for site-wide quarterly sampling of groundwater
monitoring wells.

LBNL began its RCRA Facility Assessment (RFA).

DTSC issued an independent RFA report based on a Preliminary Review
and Visual Site Inspection findings at the site (DTSC, 1991).

LBNL completed its RFA Report (LBNL, 1992d).

LBNL submitted the draft RFI Workplan (LBNL, 1992¢) to the DTSC and
other regulatory agencies for review.

DTSC issued LBNL’s RCRA Part B Hazardous Waste Facility Permit.

The DTSC specified oversight agency authority and responsibilities at
LBNL (DTSC, 1993a).

The LBNL ERP submitted its first Quarterly Progress Report to the DTSC
(LBNL, 1993c).

The LBNL ERP submitted its Phase | Progress Report to the DTSC for
investigations conducted between October 1, 1993 and June 30, 1994
(LBNL, 1994I).

The LBNL ERP submitted its Phase Il Progress Report to the DTSC for
investigations conducted between July 1, 1994 and June 30, 1995 (LBNL,
1995k).

LBNL receives No Further Action (NFA) Status or No Further Investigation
(NFI) Status approval for the final RCRA SWMU or AOC, excluding
groundwater AOCs (DTSC, 2000d).

The RWQCB reviewed information submitted by LBNL on groundwater

AOCs and informed DTSC that they approved submission of the Final RFI
report.
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1.5.1

Reporting

As required by LBNL’s RCRA Part B Permit, LBNL submits Quarterly Progress Reports
to the DTSC. The reports include:

a description of work completed during the reporting period

summaries of all findings, including summaries of laboratory data for the reporting

period

summaries of all problems or potential problems encountered during the reporting

period and actions taken to rectify problems
projected work for the next reporting period.

Quarterly Progress Reports have been submitted to the DTSC for the following periods:

Quarterly Progress Reports

Reporting Period

Reference

(Quarterly Progress Report)

January 1 to March 31, 1993
April 1 to June 30, 1993

July 1 to September 30, 1993
October 1 to December 31, 1993
January 1 to March 31, 1994
April 1 to June 30, 1994

July 1 to September 30, 1994
October 1 to December 31, 1994
January 1 to March 31, 1995
April 1 to June 30, 1995

July 1 to September 30, 1995
October 1 to December 31, 1995
January 1 to March 31, 1996
April 1 to June 30, 1996

July 1 to September 30, 1996
October 1 to December 31, 1996
January 1 to March 31, 1997
April 1 to June 30, 1997

July 1 to September 30, 1997
October 1 to December 31, 1997
January 1 to March 31, 1998
April 1 to June 30, 1998

July 1 to September 30, 1998
October 1 to December 31, 1998
January 1 to March 31, 1999
April 1 to June 30, 1999

July 1 to September 30, 1999
October 1 to December 31, 1999

LBNL, 1993c
LBNL, 1993f

LBNL, 1994a
LBNL, 1994e
LBNL, 1994h
LBNL, 1994n
LBNL, 1995b
LBNL, 1995e
LBNL, 1995j

LBNL, 1995n
LBNL, 1996¢
LBNL, 1996f

LBNL, 1996h
LBNL, 1996l

LBNL, 1997c
LBNL, 19971

LBNL, 1997n
LBNL, 19970
LBNL, 1998c
LBNL, 1998g
LBNL, 1998l

LBNL, 1998n
LBNL, 1999c
LBNL, 1999¢
LBNL, 1999m
LBNL, 1999t

LBNL, 2000c
LBNL, 20009
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The ERP holds quarterly review meetings with the regulatory agencies to keep them
informed of LBNL activities. Participants at these meetings include representatives from the
DOE, the RWQCB, the DTSC, the City of Berkeley (COB) Toxics Management Division, the
City of Oakland, and UC.

ERP documents are available for public review in the Information Repositories at the

University of California Doe Library and at the LBNL library in Building 50.

1.6 STATUS OF SOLID WASTE MANAGEMENT UNITS (SWMUs)
AND AREAS OF CONCERN (AOCs)

1.6.1 Identification of Solid Waste Management Units and Areas of Concern

According to LBNL’s RCRA Part B Permit, a Solid Waste Management Unit (SWMU) is
defined as any unit at a RCRA facility from which hazardous constituents might migrate,
irrespective of whether the unit was intended for the management of wastes. “Hazardous
constituent” means a constituent identified in Appendix VIII of California Code of Regulations
(CCR), Title 22, Division 4.5, Chapter 11 (ldentification and Listing of Hazardous Waste); or
any element, chemical compound, or mixture of compounds which is a component of a
hazardous waste or leacheate and which has a chemical or physical property that causes the
waste or leacheate to be identified as a hazardous waste (CCR, Title 22, Section 66260.10).
SWMUs identified at LBNL include primarily above-ground and underground waste storage
tanks; sumps, scrap yards, plating shops, the former hazardous waste handling facility, waste
accumulation areas, hazardous waste storage areas, and waste treatment units. An Area of
Concern (AOC) includes other potential source areas of contamination. AOCs identified at
LBNL include primarily chemical product storage tanks such as fuel tanks, transformers, and
hazardous materials storage areas. In addition, for the purpose of identification and assessment,
LBNL also designated groundwater contamination plumes and sanitary sewer lines as AOCs.

SWMUs and AOCs investigated during the RFI were identified and evaluated according
to the process described below.
e DTSC prepared an RFA that identified 35 SWMUs and 8 AOCs at LBNL (DTSC,

1991). The DTSC RFA evaluated suspected and potential releases from the identified
SWMUs and AOCs.
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e LBNL prepared an independent RFA report, which was submitted to DTSC in
September 1992 (LBNL, 1992d). The LBNL RFA reported 73 SWMUs and 63
AOCs, including those identified by the DTSC. The potential for release to soil,
groundwater, surface water, and air was evaluated for each SWMU and AOC using
criteria presented in the “RCRA Facility Assessment Guidance” (USEPA, 1986).
The RFA recommended which of the identified SWMUs and AOCs should be
included in the RFI, based on their potential to have released contaminants to the
environment.

e Other areas investigated during the RFI, such as specific sanitary sewer lines and
areas of groundwater contamination, that were not initially designated as AOCs or
SWMUs in the RFA were subsequently designated as AOCs.

e Additional SWMUs and AOCs were identified during the RFI. These units were
discovered during LBNL construction activities or as a result of ongoing records
searches.

A list of SWMUs and AOCs is provided in Table 1.6-1a (LBNL SWMUs and AOCs
included in the RFI) and Table 1.6-1b (Other SWMUs and AQOCs identified in the RFA). Table
1.6-1a also notes those SWMUs and AOCs that are discussed in this report. A total of 75
SWMUs and 88 AOCs were identified. Of those, 28 SWMUs and 56 AOCs were included in the
RFI. The potential contaminants associated with each unit investigated during the RFI are listed
in Table 1.6-2. The module in which the unit is discussed (Bevalac, Old Town, Support
Services, or Outlying Areas) and the study area number for each of those units are also indicated
in the table. For reporting purposes, the RFA subdivided LBNL into 15 separate study areas
(Figure 1.6-1). SWMUs and AOCs were numbered based on their location within a study area.

1.6.2 Screening Process for SWMUs and AOCs

To evaluate which soil sample data might represent environmental contamination,
analytical results were compared to background levels. For compounds that are not naturally
occurring, such as many organic compounds, any detection of that compound was assumed
contamination, unless other sources such as laboratory contamination of the sample could be
identified. For naturally-occurring constituents such as metals, analytical results were compared
to the statistically-estimated background levels at LBNL to identify, with a certain degree of
confidence, which constituents were present at concentrations that represent contamination.
These statistically-estimated background levels were developed for LBNL by applying the upper
tolerance limit method (USEPA, 1989) to 498 soil samples collected at LBNL from 1991
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through 1994 (LBNL, 1995i). Outliers and data from areas of known metals contamination were
excluded from the data set. Background levels were estimated both for the overall site and for

the individual geologic units.

As approved by the DTSC, LBNL used United States Environmental Protection Agency
(USEPA) Region IX Preliminary Remediation Goals (PRGs) (USEPA, 1999) and LBNL
background levels as action levels to help assess whether further action was required at a site
(i.e., whether the unit will be included in the site-wide risk assessment). DTSC PRGs (Cal-
Modified PRGs) were used where Region 1X PRGs either had not been established, or were
greater than the DTSC values. As a conservative measure, PRGs for soil at residential sites were
used rather than the less-stringent PRGs for soil at industrial sites. PRGs for residential soil for
metals and organic chemicals (USEPA, 1999) detected in the soil at LBNL and LBNL
background levels for metals are listed in Table 1.6-3a and Table 1.6-3b. The PRGs used in the
screening process may have differed from those shown in the table, since the USEPA PRG table
is modified periodically.

1.6.3 Approval of No Further Action or No Further Investigation Status

LBNL periodically submitted requests for No Further Action (NFA) or No Further
Investigation (NFI) status for selected SWMUs and AOCs to the appropriate oversight agency
during the RFI, in accordance with the DTSC approved screening process described above. The
oversight agency for each LBNL SWMU and AOC is listed in Table 1.6-1a and 1.6-1b. LBNL
collected soil samples to assess whether a release had occurred and to evaluate the magnitude
and extent of contamination. Where soil contaminant concentrations were within LBNL
background levels or below PRGs for residential soil LBNL requested NFA status for the
SWMU or AOC. If, however, soil contaminant concentrations were above both LBNL

background levels and PRGs for residential soil, LBNL requested NFI status for the unit.

No further site characterization is required for SWMUs and AOCs approved for either
NFA or NFI status, and units that have been approved for NFA status will not be included in the
CMS phase of the RCRA CAP. However, SWMUs and AOCs approved for NFI status will be
included in the next phase of the RCRA Corrective Action process, the CMS. SWMUs and
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AQOCs that have been approved for NFA or NFI status by the regulatory oversight agencies
include:
e those for which LBNL recommended no additional investigations in the LBNL RFI
Work Plan (LBNL, 1992¢), which was approved by the DTSC.

e those included in the RFI and formally granted NFA or NFI status by the DTSC or
City of Berkeley (LBNL’s NFA or NFI status requests and the NFA or NFI approval
letters are referenced in Table 1.6-1a and 1.6-1b for each SWMU and AOC).

A request for NFI status for the groundwater AOCs was submitted to the RWQCB in
February 1999 (LBNL, 1999e). The RWQCB responded that due to the complexity of the site
and potential of multiple unknown sources, they could not approve the request for No Further
Investigation Status (NFI) (RWQCB, 1999b). They also provided comments in their letter to
“facilitate completion of the draft final RCRA Facility Investigation and initiation of the
Corrective Measure Study....” The RWQCB reviewed LBNL’s responses to their comments and
informed DTSC on September 22, 2000 that they approved submission of the Final RFI report.

Although not included in the RFI, LBNL followed a similar process for investigating
radiological units and requesting NFA approval. LBNL submitted requests for approval of NFA
status for radiological units to the DOE for review and approval. The following approval letters

were issued by DOE:

e DOE (DOE, 1998) approved NFA status for SWMU 11-2 and 11-3 based on a
request report from LBNL dated June 25, 1998 (LBNL, 1998i). NFA was approved
“with the understanding that it did not release the structure, equipment, or area from
any existing controls.”

e DOE (DOE, 1999) approved NFA status for AOC 1-7, SWMU 10-2, and SWMU 10-
3 based on a request report from LBNL dated September 1999 (LBNL, 1999r). NFA
was approved with the condition the *“approval does not authorize release to the
general public, and is only intended for LBNL’s reuse of the subject areas.”

Two additional radiological units SWMU 3-8 and SWMU 10-1 were recommended for
no additional work in the RFA (LBNL, 1992).

Except for groundwater AOCs and the National Tritium Labeling Facility (NTLF)
(SWMU 3-7), all identified SWMUs and AOCs have been approved for NFA or NFI status.
Additional investigations of groundwater contamination at LBNL may continue, pursuant to
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RWQCB’s authority under the California Water Code. In addition, LBNL will submit a report to

the DOE requesting NFI or NFA status for the NTLF when investigations at that unit have been

completed. The report will be distributed to the RCRA oversight agencies for their review.

The following table summarizes the status of SWMUs and AOCs:

Status of SWMUs and AOCs
SWMUs and AOCs | SWMUs and RWQCB DOE SWMUs Total
Approved for NFA |AOCs Approved | Groundwater | and AOCs
Status for NFI Status AOCs (non RCRA)
AOCs 68 12 7 1 88
SWMUs 57 11 7 75
Totals 125 23 7 8 163

The SWMUSs and AOCs that will be included in the CMS are listed in Table 1.6-4. These
SMUS and AOCs include those that have been approved for NFI status and groundwater AOCs

over which the RWQCB has oversight authority.
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Table 1.6-1a
LISTING OF SWMUs AND AOCs INCLUDED IN THE RCRA FACILITY INVESTIGATION

NFA or NFI Request

NFA or NFI Approval

. LenL unit | PTSC | oversight Regulatory
LBNL Unit Name Unit Date Reference Date | Reference | Approved
Number Agency
Number Status
B7 Former Plating Shop SWMU 2-1 DTSC 7/22/1998 LBNL, 1998j |[9/30/1998| DTSC, 1998 NFI
B52B Abandoned Liquid Waste AST and Sump SWMU 2-2 SWMU-4 DTSC 7/22/1998 LBNL, 1998j |9/30/1998| DTSC, 1998 NFI
B17 Former Scrap Yard and Drum Storage Area SWMU 2-3 SWMU-11 DTSC 7/22/1998 LBNL, 1998 ]9/30/1998| DTSC, 1998 NFI
B69 Former (Present) Waste Oil UST SWMU 3-3 SWMU-8 COB 1/9/1996 LBNL, 1996a |7/29/1996| COB, 1996a NFA
B69/75A Former Scrap Yard and Drum Storage Area SWMU 3-4 SWMU-14 DTSC 7/22/1998 LBNL, 1998] | 9/3/1998 | DTSC, 1998 NFA
B69A Storage Area Sump SWMU 3-5 DTSC 1/9/1996 LBNL, 1996a |8/25/1997| DTSC, 1997 NFI
B75 Former Haz Waste Handling and Storage Facility SWMU 3-6 DTSC 2/29/2000 LBNL, 2000d |4/21/2000| DTSC, 2000b NFI
B76 Oil/Water Separator, Basin, and Sumps SWMU 4-2 SWMU-24 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B76 Motor Pool and Collection Trenches (and sump) SWMU 4-3 SWMU-29 DTSC 7/22/1998 LBNL, 1998 ]9/30/1998| DTSC, 1998 NFI
B76 Present and Former Waste Accumulation Area #3 SWMU 4-6 SWMU-35 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFI
B42 Scrap Yard SWMU 5-1 SWMU-12 DTSC 11/29/1994 LBNL, 19941 |[5/18/1995| DTSC, 1995 NFA
B77 Plating Shop Floor and Sump SWMU 5-4 SWMU-30 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B77 Waste Accumulation Area SWMU 5-6 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B77G Waste Accumulation Area SWMU 5-7 SWMU-34 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B77 Sand Blasting Room SWMU 5-9 SWMU-37 DTSC 11/29/1994 LBNL, 19941 |[5/18/1995| DTSC, 1995 NFA
B77 Present and Former Yard Decontamination Areas SWMU 5-10 SWMU-32 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B88 Waste Accumulation Area SWMU 6-2 SWMU-36 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B58 Inactive Underground Rinseate Tank SWMU 7-1 SWMU-6 COB 1/9/1996 LBNL, 1996a |7/29/1996| COB, 1996a NFA
B58 Sumps SWMU 7-5 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B70A Former Waste Water Holding Tanks SWMU 8-1 SWMU-2 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B51 Vacuum Pump Room Waste Oil Tank SWMU 9-1 SWMU-1 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B51 Vacuum Pump Room Sump and Collection Basins SWMU 9-4 SWMU-1 DTSC 7/22/1998 LBNL, 1998j |9/30/1998| DTSC, 1998 NFI
B51 Motor Generator Room Sump SWMU 9-6 DTSC 9/8/1999 LBNL, 19990 [9/21/1999| DTSC, 1999a NFI
B16 Former Waste Accumulation Area SWMU 10-4 SWMU-9 DTSC 7/22/1998 LBNL, 1998j |9/30/1998| DTSC, 1998 NFI
B16 Present Waste Accumulation Area SWMU 10-5 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B25 Plating Shop Floor Drains SWMU 10-10 DTSC 7/22/1998 LBNL, 1998j |9/30/1998| DTSC, 1998 NFI
B50 Former Residual Photographic Solution UST SWMU 12-1 SWMU-5 COB 1/9/1996 LBNL, 1996a |[7/29/1996| COB, 1996a NFA
B62 Waste Accumulation Area SWMU 13-2 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
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Table 1.6-1a
LISTING OF SWMUs AND AOCs INCLUDED IN THE RCRA FACILITY INVESTIGATION

NFA or NFI Request

NFA or NFI Approval

. . . Regulator
LBNL Unit Name LBNL Unit DTSC Unit |- Oversight Date Reference Date Reference Ap?provedy
Number Number Agency

Status
B46A Former Motor Pool Gasoline UST AOC 1-1 COB 2/28/1997 LBNL, 1997d | 5/9/1997 | COB, 1997a NFA
B71 Linear Accelerator Cooling Unit AOC 1-3 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B71 Former Hazardous Materials Storage Area AOC 1-5 DTSC 11/29/1994 LBNL, 19941 |5/18/1995| DTSC, 1995 NFA
B71 Transformers AOC 1-6 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B71 Mercury Contamination AOC 1-10 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B7E Former UST AOC 2-1 AOC-4 COB 1/7/1999 LBNL, 1999a | 4/9/1999 | COB, 1999 NFI
B7 Former Hazardous Materials Storage Area AOC 2-2 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFI
B7 Sump AOC 2-5 DTSC 7/22/1998 LBNL, 1998j |9/30/1998| DTSC, 1998 NFI
B69/B75 Fire Drill Area AOC 3-2 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B76 Former Gasoline UST AOC 4-1 COB 7/1/1997 LBNL, 1997] |7/15/1997| COB, 1997b NFA
B76 Former Diesel UST AOC 4-2 COB 7/1/1997 LBNL, 19971 |7/15/1997| COB, 1997b NFA
B79 Hazardous Materials Storage Area #2 AOC 5-3 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B77 Sanitary Sewer System AOC 5-4 AOC-7 DTSC 7/22/1998 LBNL, 1998j |[9/30/1998| DTSC, 1998 NFA
B77 Generator Pad AOC 5-5 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B88 Abandoned Diesel UST AOC 6-1 COB 1/9/1996 LBNL, 1996a |7/29/1996| COB, 1996a NFA
B88 Transformers AOC 6-2 DTSC 11/29/1994 LBNL, 1994| |5/18/1995| DTSC, 1995 NFA
B88 Hydraulic Gate Unit AOC 6-3 AOC-2 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFI
B88 Hazardous Materials Storage Area AOC 6-4 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
B46 Former Scrap Yard AOC 7-1 SWMU-13 DTSC 11/29/1994 LBNL, 19941 |[5/18/1995| DTSC, 1995 NFA
B46 Hazardous Materials Storage Area AOC 7-3 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFI
B58 Former Hazardous Materials Storage Area AOC 7-6 DTSC 1/9/1996 LBNL, 1996a |8/25/1997| DTSC, 1997 NFI
B70A Diesel UST AOC 8-1 COB Closure Report | 5/4/1998 | COB, 1998 NFA
B70 Diesel UST AOC 8-2 coB Closure Report | 12/3/1996 COB, 1996b NFA
B70A Transformer AOC 8-3 DTSC 11/29/1994 LBNL, 1994| |5/18/1995| DTSC, 1995 NFA
B70 Transformer AOC 8-4 DTSC 11/29/1994 LBNL, 19941 |[5/18/1995| DTSC, 1995 NFA
B70 Hazardous Materials Storage Area AOC 8-5 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B58/B70 Sanitary Sewer AOC 8-6 DTSC 7/22/1998 LBNL, 1998j |[9/30/1998| DTSC, 1998 NFI
B70A Sanitary Sewer AOC 8-7 AOC-6 DTSC 9/24/1999 LBNL, 1999p |9/28/1999| DTSC, 1999b NFA
B51 Diesel UST AOC 9-2 COB 7/1/1997 LBNL, 19971 |7/15/1997| COB, 1997b NFA
B51 Former Hazardous Materials Storage Area AOC 9-7 DTSC 7/22/1998 LBNL, 1998 |9/30/1998| DTSC, 1998 NFA
Sanitary Sewer Lines West of Buildings 51 and 51B AOC 9-8 DTSC 1/14/2000 LBNL, 2000a |2/15/2000| DTSC, 2000a NFA
B51 Sanitary Sewer and Drainage System AOC 9-9 DTSC 4/24/2000 LBNL, 2000f |4/27/2000| DTSC, 2000d NFI
B64 Catch Basin AOC 9-10 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFA
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Table 1.6-1a
LISTING OF LBNL SWMUs AND AOCs INCLUDED IN THE RCRA FACILITY INVESTIGATION

NFA or NFI Request NFA or NFI Approval
. . . Regulator
LBNL Unit Name LBNL Unit DTSC Unit |- Oversight Date Reference Date Reference Ap?provedy
Number Number Agency

Status
Former Cooling Towers Southeast of Building 51 AOC 9-11 DTSC 3/29/2000 LBNL, 2000e |4/27/2000| DTSC, 2000c NFA
B51/64 Former Temporary Equipment Storage Area AOC 9-12 DTSC 7/22/1998 LBNL, 1998j |9/30/1998| DTSC, 1998 NFI
B52 Former Hazardous Materials Storage Area AOC 10-2 DTSC 7/22/1998 LBNL, 1998j |9/30/1998| DTSC, 1998 NFI
B25A Sanitary Sewer AOC 10-3 DTSC 1/14/2000 LBNL, 2000a |2/15/2000| DTSC, 2000a NFA
B25 Sanitary Sewer AOC 10-4 AOC-5 DTSC 7/22/1998 LBNL, 1998j |[9/30/1998| DTSC, 1998 NFA
B74 (Former) Diesel UST AOC 11-1 COB 1/7/1999 LBNL, 1999a | 4/9/1999 | COB, 1999 NFA
B83 Diesel AST AOC 11-2 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B83/83A Sanitary Sewers AOC 11-3 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B50 Sanitary Sewer Dislocations AOC 12-4 DTSC 7/22/1998 LBNL, 1998j |9/30/1998| DTSC, 1998 NFA
B62 Hazardous Materials Storage Area AOC 13-1 DTSC 1/9/1996 LBNL, 1996a | 7/5/1996 | DTSC, 1996b NFI
B62 Former Diesel UST AOC 13-2 AOC-3 COB 7/1/1997 LBNL, 19971 |7/15/1997| COB, 1997b NFA
B62 Possible Solvent Spills East of B62 AOC 13-4 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B62 Acid Sewer Lines West of B62 AOC 13-8 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B62 Sanitary Sewers South of B62 AOC 13-9 DTSC 2/28/1997 LBNL, 1997d |8/25/1997| DTSC, 1997 NFA
B10 and B80 Sanitary Sewers AOC 14-6 DTSC 7/22/1998 LBNL, 1998j |[9/30/1998| DTSC, 1998 NFA
B37 Proposed Electrical Substation AOC 14-7 DTSC 4/21/1994 6/16/1994| DTSC, 1994b NFEI
Groundwater AOCs Included In the RCRA Facility Investigation
B71 Groundwater Solvent and Freon Plumes AOC 1-9 RWQCB
Old Town Groundwater Solvent Plume AOC 2-4 RWQCB
Solvents in Groundwater South of Building 76 AOC 4-5 RWQCB
Building 51/64 Groundwater Plume AOC 9-13 RWQCB
Solvent Contaminated Groundwater in Area 10 AOC 10-5 RWQCB
Well MWP-7 Groundwater Contamination AOC 14-5 RWQCB
Site Wide Contaminated Hydrauger Discharges AOC-SW1 AOC-8 RWQCB

NOTES:

NFA : No Further Action Status. Unit is removed from any additional RCRA Corrective Action Process requirements.

NFI : No Further Investigation status. Unit will be included in the site-wide risk assessment.

Slightly different terminology was used up to 7/15/96 approvals. "NFI with risk assessment" and "NFI" were used instead of NFI and NFA.
"NFI with risk assessment" was equivalent to NFI (defined above) and "NFI" was equivalent to NFA (defined above).

Note: SWMUs and AOCs discussed in this report are indicated in bold type.
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Table 1.6-1b
LISTING OF Other SWMUs AND AOCs ldentified in the RFA

NFA Request

NFA Approval

. LBNL Unit DTS.C Oversight Regulatory
LBNL Unit Name Unit Date Reference Date Reference | Approved
Number Agency
Number Status
B71 Laboratory Sumps and Holding Tanks SWMU 1-1 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B71 Former lon Exchange Column SWMU 1-2 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B53 Present and Former Waste Accumulation Area #1 SWMU 2-4 SWMU-10 DTSC 12/13/1993| LBNL, 1993h | 4/6/1994 | DTSC, 1994a NFA
B53 Waste Accumulation Area #2 SWMU 2-5 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B69A Hazardous Waste Handling Facility SWMU 3-1 SWMU-15 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B69 Former Waste Oil UST SWMU 3-2 SWMU-7 COB RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B75D UCB Hazardous Waste Handling Facility SWMU 3-8 SWMU-28 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B76 Former Waste Oil AST SWMU 4-1 SWMU-3 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B76 Present and Former Waste Accumulation Area #1 SWMU 4-4 SWMU-35 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B76 Waste Accumulation Area #2 SWMU 4-5 SWMU-35 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B76 Paint Shop Waste Recovery Unit SWMU 4-7 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B76 Paint Shop Sink SWMU 4-8 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B77 Present Waste Water Pre-Treatment Unit SWMU 5-2 SWMU-19 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B77 Future Waste Water Pre-Treatment Unit SWMU 5-3 SWMU-20 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B77 Plating Shop Annex SWMU 5-5 SWMU-31 DTSC 12/13/1993| LBNL, 1993h | 4/6/1994 | DTSC, 1994a NFA
B77 Former Yard Solution Bath Area SWMU 5-11 SWMU-33 DTSC 12/13/1993| LBNL, 1993h | 4/6/1994 | DTSC, 1994a NFA
B77 Coolant Recycling Unit SWMU 5-8 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B88 Acid Dip Sink SWMU 6-1 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B58 Acid Dip Sink SWMU 7-2 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B58 Collection Trench SWMU 7-3 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B58 Waste Accumulation Area SWMU 7-4 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B70 New and Inactive Waste Neutralization Units SWMU 8-2 SWMU-18 DTSC 12/13/1993| LBNL, 1993h | 4/6/1994 | DTSC, 1994a NFA
B70 Temporary Waste Accumulation Area SWMU 8-3 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B51 Former Mercury Sink Trap #1 SWMU 9-2 SWMU-26 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B51 Former Mercury Sink Trap #2 SWMU 9-3 SWMU-26 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B51 Waste Accumulation Area SWMU 9-5 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B51 Acid Dip Sink SWMU 9-7 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B64 Former Waste Accumulation Area SWMU 9-8 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B25 Waste Water Treatment Facility SWMU 10-6 SWMU-17 DTSC 12/13/1993| LBNL, 1993h | 4/6/1994 | DTSC, 1994a NFA
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Table 1.6-1b
LISTING OF Other SWMUs AND AOCs ldentified in the RFA

NFA Request

NFA Approval

: LBNL Unit DTS.C Oversight Regulatory
LBNL Unit Name Unit Date Reference Date | Reference | Approved
Number Agency
Number Status
B25 Copper Purification Chamber SWMU 10-7 SWMU-23 DTSC 12/13/1993| LBNL, 1993h | 4/6/1994 | DTSC, 1994a NFA
B25 Waste Accumulation Area SWMU 10-8 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B25 Plating Shop Floor and Sump SWMU 10-9 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B74 Temporary Waste Accumulation Area SWMU 11-1 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B62 Machine Shop Acid Dip Sink SWMU 13-1 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B62 Former lon Exchange Column SWMU 13-3 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B2 Acid Waste Neutralization Unit SWMU 14-1 SWMU-16 DTSC RFIWP [ LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B2 Temporary Waste Accumulation Unit SWMU 14-2 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B10 Silver Recovery Unit #1 SWMU 14-3 SWMU-21 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B10 Silver Recovery Unit #2 SWMU 14-4 SWMU-22 DTSC RFI WP LBNL, 1992e | 9/14/1993 | DTSC, 1993b NFA
B90 (Former) Silver Recovery Unit SWMU 15-1 SWMU-25 DTSC 12/13/1993( LBNL, 1993h | 4/6/1994 | DTSC, 1994a NFA
B71 Freon-113 Storage Tank AOC 1-2 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B71H Former Hazardous Materials Storage Area AOC 1-4 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B82 Diesel AST AOC 1-8 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B53 Present and Former Hazardous Materials Storage Area AOC 2-3 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B69A Hazardous Materials Storage and Delivery Area AOC 3-1 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B76 Present Gasoline UST AOC 4-3 COB RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B76 Present Diesel UST AOC 4-4 COB RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B31 Storage Area AOC 5-1 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B77 Hazardous Materials Storage Area #1 AOC 5-2 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B46 Transformer AOC 7-2 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B47 Former Photographic Lab AOC 7-4 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B58 Transformer Oil UST AOC 7-5 COB RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B58 Transformers AOC 7-7 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B51 Mercury Storage Room AOC 9-1 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B51 Transformers AOC 9-3 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B51 Diesel AST AOC 9-4 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B64 Possible Solvent Spills AOC 9-5 DTSC RFIWP [ LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
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Table 1.6-1b
LISTING OF Other SWMUs AND AOCs ldentified in the RFA

NFA Request

NFA Approval

. LBNL Unit DTS.C Oversight Regulatory
LBNL Unit Name Unit Date Reference | Date | Reference | Approved
Number Agency
Number Status
B64 Lead Storage Area AOC 9-6 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B16 Transformers AOC 10-1 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B50 Transformer AOC 12-1 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B50A Transformer AOC 12-2 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B50B Transformer AOC 12-3 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B62 Transformer AOC 13-3 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B66 Diesel UST #1 AOC 13-5 COB RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B66 Aboveground Diesel Day Tank AOC 13-6 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B66 Diesel UST #2 AOC 13-7 COB RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B2 Two Diesel USTs AOC 14-1 COB RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B6 Present and Former Transformers AOC 14-2 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B10 Photographic Laboratories AOC 14-3 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B80 Photographic Laboratory AOC 14-4 DTSC RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
B55 Diesel UST AOC 15-1 COB RFI WP LBNL, 1992e | 4/6/1994 | DTSC, 1994a NFA
Radiological Units

B71 Radiation Release AOC 1-7 DOE NFA
B75A Radioactive Waste Storage Area SWMU 3-9 SWMU-27 DOE NFA
B74 Abandoned Aboveground Rad Waste Holding Tanks SWMU 11-2 DOE NFA
B74 Six Inactive Aboveground Rad Waste Holding Tanks SWMU 11-3 DOE NFA
B5 Former Decontamination Area SWMU 10-2 DOE NFA
B5 Former Outdoor Radioactive Waste Storage Area SWMU 10-3 DOE NFA
B4 Former Radioactive Waste Storage and Staging Area SWMU 10-1 DOE NFA
B75 National Tritium Labeling Facility SWMU 3-7 DOE

NOTES:
NFA : No Further Action Status. Unit is removed from any additional
RCRA Corrective Action Process requirements.

RFI WP : No additional work was recommended for this unit in the RFI Workplan (October 30, 1992).
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Table 1.6-2

POTENTIAL CONTAMINANTS ASSOCIATED WITH SWMUs AND AOCs INCLUDED IN RFI

RFA .
Module Unit : .
Study SWMU or AOC Name Potential Contaminants
Area Number
Area
Module A 1 AOC 1-1 |B46A Former Motor-Pool Underground Gasoline Storage Tank Gasoline
Bevalac AOC 1-3 |B71 Linear Accelerator Cooling Unit Freon-113
Area AOC 1-5 |B71 Former Hazardous Materials Storage Area Kerosene, alcohol, lubricants, organic solvents
AOC 1-6 |Building 71 Transformers Dielectric oil with PCBs
AOC 1-9 |Building 71 Groundwater Solvent and Freon Plumes Organic solvents, Freon 113
AOC 1-10 |B71 Mercury Contamination Mercury
9 SWMU 9-1 |Building 51 Vacuum Pump Room Waste Oil Tank Waste oil, PCBs, and metals
SWMU 9-4 |B51 Vacuum Pump Room Sump and Collection Basins Waste oil, PCBs, metals, and organic solvents
SWMU 9-6 |B51 Motor Generator Room Filter Sump Waste oil, PCBs, mercury, and organic solvents
AOC 9-2 |B51 Underground Diesel Storage Tank Diesel fuel
AOC 9-7 |B51 Former Hazardous Materials Storage Area Waste oil, PCBs, metals, and organic solvents
AOC 9-8 |[Sanitary Sewer Lines West of B51 and 51B Waste oil, PCBs, mercury, and organic solvents
AOC 9-9 |B51 Sanitary Sewer and Drainage System Waste oil, PCBs, mercury, and organic solvents
AOC 9-10 [B64 Catch Basin Mercury
AOC 9-11 [Former Cooling Tower Southeast of B51 Metals, waste caustics, acids, and possibly solvents
AOC 9-12 |B51/64 Former Temporary Equipment Storage Area Metals (especially mercury) and organic solvents
AOC 9-13 |B51/64 Groundwater Plume Organic solvents
Module B 2 SWMU 2-1 |B7 Former Plating Shop Acids, caustics, cyanide, metals, solvents
Old Town SWMU 2-2 |B52B Abandoned above ground liquid waste storage tank (TK-01-07) PCB oil, gasoline, acetone, alcohol, organic solvents, kerosene, metals
Area SWMU 2-3 |B17 Former Scrap Yard and drum storage area Waste oil with PCBs, mercury, waste solvents
AOC 2-1 |B7E Former UST Kerosene, BTEX
AOC 2-2 |B7 Former Hazardous Materials Storage Area Organic solvents
AOC 2-4 |Old Town Groundwater Solvent Plume Organic solvents
AOC 2-5 |B7 Sump Organic solvents
7 SWMU 7-1 |B58 Inactive Underground Rinsate Tank Non-PCB Diala Shell oil and rinseate
SWMU 7-5 |B58 Sumps Organic solvents
AOC 7-1 |B46 Former Scrap Yard Area Metals
AOC 7-3 |B46 Hazardous Materials Storage Area Organic solvents, sodium hydroxide, ethylene glycol, and phenyl acetate
AOC 7-6 |B58 Former Hazardous Materials Storage Area Kerosene, solvents, and oils
10 SWMU 10-4 |B16 Former Waste Accumulation Area Waste oil
SWMU 10-5 |B16 Present Waste Accumulation Area Waste oil, flammable solvents
SWMU 10-10|B25 Plating Shop Floor Subdrains Metals
AOC 10-2 |B52 Former Hazardous Materials Storage Area Transformer oil, oils, and organic solvents
AOC 10-3 |B25A Sanitary Sewer Halogenated organic compounds and metals
AOC 10-4 |B25 Sanitary Sewer Halogenated organic compounds, fuels, and metals
AOC 10-5 |Solvent Contaminated Groundwater in Area 10 Organic solvents
14 AOC 14-5 | B37 Groundwater Contamination TCE, PCE
AOC 14-6 |B10 and B80 Sanitary Sewers Organic compounds and acids
AOC 14-7 |Building 37 Electrical Substation Site Diesel




Table 1.6-2

POTENTIAL CONTAMINANTS ASSOCIATED WITH SWMUs AND AOCs INCLUDED IN RFI

RFA .
Module Unit . .
Study SWMU or AOC Name Potential Contaminants
Area Number
Area

Module C 3 SWMU 3-3 |B69 (Former) Present Waste Oil UST Non-PCB waste oils

Support SWMU 3-4 |B69 Former Scrapyard and Drum Storage Area (Waste oil, waste solvents?)

Sevices SWMU 3-5 |B69A Storage Area Sump Organic solvents and oils, including PCBs
SWMU 3-6 |B75 Hazardous waste Handling and Storage Facility PCB oil, waste oil, asbestos, acids, chlorides, nitrites, organic and inorganic

solvents
AOC 3-2 |B69/75 Fire Drill Area Fire extinguishing foam, hydrocarbons
4 SWMU 4-2 |B76 Oil/water Separator, Basin and Sumps Oillgrease, solvents, antifreeze, detergents
SWMU 4-3, |B76 Motor Pool Collection Trenches, Oil/grease, solvents, antifreeze, detergents
SWMU 4-6 |B76 Former and Present Waste Accumulation Area #3 Paint thinner, waste lacquer, waste oil, organic solvents
AOC 4-1,4-2|B76 Former Gasoline and Diesel USTs gasoline, diesel
AOC 4-5 |Solvents in Groundwater South of Building 76 Organic solvents
5 SWMU 5-1 |B42 Scrap Yard Area PCB-containing oils, lead, waste oil, mercury vacuum pumps
SWMU 5-4 |B77 Plating Shop Floor and Sump Chromium, acids with cyanide, caustics, PCE, TCA, metals
SWMU 5-6 |B77 Waste Accumulation Area Waste oils, coolant, lubricating solvents, halogenated solvents, abrasives,
and lead.
SWMU 5-7 |B77G Waste Accumulation Area Waste oils, spent coolant, halogenated solvents, lead, used carbon canisters
SWMU 5-9 |B77 Sand Blasting Room Garnet sand possibly with aluminum, steel, and plastics
SWMU 5-10 |B77 Present and Former Yard Decontamination and Solution Bath Area Rinse water with machine oils/lubricants; acids, caustics, cyanide,
AOC 5-3 |B79 Hazardous Materials Storage Area #2 Organic solvents and oils
AOC 5-4 |B77 Sanitary Sewer System Organic solvents, metals, acids, oil & grease, cyanide, phenolic

AOC 5-5

B77 Generator Pad

compounds
Diesel




Table 1.6-2

POTENTIAL CONTAMINANTS ASSOCIATED WITH SWMUs AND AOCs INCLUDED IN RFlI

RFA .
Module Unit . .
Study SWMU or AOC Name Potential Contaminants
Area Number
Area
Module D 6 SWMU 6-2 |B88 Waste Accumulation Area Waste oil and solvents
Outlying AOC 6-1 |B88 Abandoned Diesel UST Diesel fuel
Areas AOC 6-2 |B88 Transformers Dielectric oils with PCBs
AOC 6-3 |B88 Hydraulic Gate Unit Oils with PCBs
AOC 6-4 |B88 Hazardous Materials Storage Area Isopropyl alcohol, TCE, FRYQUEL, and flammable gases
8 SWMU 8-1 |B70A Former Waste Water Holding Tanks hydrofluoric, and hydrochloric acid
AOC 8-1 |B70A Underground Diesel Storage Tank (TK-10-70A) Diesel fuel
AOC 8-2 |B70 Underground Diesel Storage Tank (TK-10-70) Diesel fuel
AOC 8-3 |B70A Transformer Dielectric oils with PCBs
AOC 8-4 |B70 Transformer Dielectric oils with PCBs
AOC 8-5 |B70 Hazardous Materials Storage Area Isopropyl alcohol, MEK, vacuum pump oil, 1,1-TCA, and flammables
AOC 8-6 |B58/70 Sanitary Sewer Various chemicals including organic solvents
AOC 8-7 |B70A Sanitary Sewer Various chemicals including organic solvents
11 AOC 11-1 |B74 Underground Diesel Storage Tank (TK-11-74) Perimeter Wells Diesel
AOC 11-2 |[B83 Diesel UST Diesel
AOC 11-3 |B83/83A Sanitary Sewer Various chemicals
12 SWMU 12-1 |B50 Inactive Underground Residual Photo Solution Storage Tank Photo Wastes and recovered silver
AOC 12-4 |B50 Sanitary Sewer Dislocations Halogenated organic compounds, fuels, and metals
13 SWMU 13-2 |B62 Waste Accumulation and Chemical Storage Area TCE, Freon, kerosene, MEK, waste solvents
AOC 13-1 |B62 Hazardous Materials Storage Area Hydraulic, vacuum, and cutting oils and heptane
AOC 13-2 |B62 Former Underground Diesel Storage Tank (TK-02-62) Diesel fuel
AOC 13-4 |Possible Solvent Spills East of B62 Organic solvents
AOC 13-8 |Acid Sewer Lines West of B62 Organic solvents, metals, and acids
AOC 13-9 |[Sanitary Sewer South of B62 Organic solvents and metals
Site Wide AOC SW1 |[Site-wide Contaminated Hydrauger Discharges Organic solvents

Note: SWMUs and AOCs included in this report are indicated in bold type.




Table 1.6-3a

Preliminary Remediation Goals and Background Levels for Metals

Chemical PRG for LBNL Maximum
Metals Symbol Residential Soil Background
(mg/kg) (mg/kg)

Antimony and compounds 3.1E+01 | nc 5.5
Arsenic (noncancer endpoint) As 2.2E+01 | nc 19.1
Arsenic (cancer endpoint) As 3.9E-01 | ca* 19.1
Barium and compounds Ba 5.4E+03 | nc 323.6
Beryllium and compounds Be 1.5E+02 | nc 1
Cadmium and compounds Cd 3.7E+01 | nc 2.7

"CAL-Modified PRG" (PEA, 1994) 9.0E+00 2.7
Total Chromium (1:6 ratio Cr VI:Cr IlI) Cr 2.1E+02 | ca 99.6
Chromium 111 1.0E+05 | max
Chromium VI 3.0E+01 | ca**

"CAL-Modified PRG" (PEA, 1994) 2.0E-01
Cobalt Co 47E+03 | nc 22.2
Copper and compounds Cu 2.9E+03 | nc 69.4
Lead Pb 4.0E+02 | nc 16.1
Mercury and compounds Hg 2.3E+01 | nc 0.4
Molybdenum Mo 3.9E+02 | nc 7.4
Nickel (soluble salts) Ni 1.6E+03 | nc 119.8

"CAL-Modified PRG" (PEA, 1994) 1.5E+02
Selenium Se 3.9E+02 | nc 5.6
Silver and compounds Ag 3.9E+02 | nc 1.8
Thallium compounds (minimum PRG) Tl 6.3E+00 | nc 7.6
Vanadium vV 5.5E+02 | nc 74.3
Zinc 2.3E+04 | nc 106.1

Key : ca=CANCER PRG nc=NONCANCER PRG sat=SOIL SATURATION

MAX=ceiling limit NS=no PRG specified

*(where: nc < 100X ca) **(where: nc < 10X ca)

PRGs listed are current as of December 1999.

Different values of PRGs may have been used for site screening.
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Table 1.6-3b

Preliminary Remediation Goals and Background Levels
for Detected Organic Contaminants and Cyanide

Contaminant

Common

PRG for Residential

Abbreviation Soil
(mg/kg)

Aldrin 2.9E-02 | ca*
Acetone 1.6E+03 nc
Benzene 6.7E-01 | ca*
Benzyl alcohol 1.8E+04 | nc
Bis(2-ethylhexyl)phthalate DEHP 3.5E+01 | ca*
sec-Butylbenzene 1.1E+02 nc
tert-Butylbenzene 1.3E+02 nc
Butyl benzyl phthalate 1.2E+04 | nc
Carbon disulfide 3.6E+02 nc
Carbon tetrachloride 2.4E-01 | ca**
Chlorobenzene 1.5E+02 nc
Chloroform 2.4E-01 | ca**
Chloromethane 1.2E+00 [ ca
Cyanide compounds 1.1E+01to 1.2E+04| nc
DDE 1.7E+00 [ ca
DDT 1.7E+00 | ca*
Dibutyl phthalate (Di-n-butylphthalate) 6.1E+03 | nc
1,3-Dichlorobenzene 1.3E+01 nc
1,4-Dichlorobenzene 3.4E+00 | ca
Dichlorodifluoromethane Freon-12 9.4E+01 nc
1,1-Dichloroethane 1,1-DCA 5.9E+02 nc
1,2-Dichloroethane 1,2-DCA 3.5E-01 | ca*
1,1-Dichloroethylene 1,1-DCE 5.4E-02 | ca
1,2-Dichloroethylene (cis) cis-1,2-DCE 4.3E+01 nc
1,2-Dichloroethylene (trans) trans-1,2-DCE 6.3E+01 nc
Dieldrin 3.0E-02 ca
Diethyl phthalate 4.9E+04 | nc
Dimethyl phthalate 1.0E+05 | max
Ethylbenzene 2.3E+02 | sat
Hexachlorobutadiene 6.2E+00 | ca**
Methylene chloride 8.9E+00 | ca
Methyl ethyl ketone MEK 7.3E+03 | nc
Methyl(methylethyl)benzene NS
Methyl tert-butyl ether MTBE NS
n-butylbenzene NS
p-isopropyltoluene NS
Polychlorinated biphenyls PCBs 2.2E-01| ca

Aroclor 1232 2.2E-01 ca

Aroclor 1242 2.2E-01 [ ca

Aroclor 1248 2.2E-01 ca

Aroclor 1254 2.2E-01 | ca**

Avroclor 1260 22E-01 | ca
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Table 1.6-3b

Preliminary Remediation Goals and Background Levels
for Detected Organic Contaminants and Cyanide

Contaminant Common PRG for Residential
Abbreviation Soil
(mg/kg)
Polynuclear aromatic hydrocarbons PAHSs
Anthracene 2.2E+04 nc
Benz[a]anthracene 6.2E-01 | ca
Benzo[a]pyrene 6.2E-01 | ca
Benzo[b]fluoranthene 6.2E-01 | ca
Benzo[k]fluoranthene 6.2E+00 | ca
Chrysene 6.2E+01 ca
"CAL-Modified PRG" (PEA, 1994) 6.1E+00
Dibenz[ah]anthracene 6.2E-02 | ca
Fluoranthene 2.3E+03 nc
Fluorene 2.6E+03 | nc
Indeno[1,2,3-cd]pyrene 6.2E-01 | ca
Naphthalene 5.6E+01 nc
Phenanthrene NS
Pyrene 2.3E+03 nc
Isopropylbenzene cumene 1.6E+02 nc
n-Propylbenzene 1.4E+02 nc
Styrene 1.7E+03 | sat
1,1,1,2-Tetrachloroethane 1,1,1,2-PCA 3.0E+00 | ca
1,1,2,2-Tetrachloroethane 1,1,2,2-PCA 3.8E-01 ca
Tetrachloroethylene PCE 5.7E+00 | ca*
Toluene 5.2E+02 | sat
1,2,3-Trichlorobenzene NS
1,2,4-Trichlorobenzene 6.5E+02 nc
1,1,1-Trichloroethane 1,1,1-TCA 7.7E+02 nc
Trichloroethylene TCE 2.8E+00 | ca**
Trichlorofluoromethane Freon-11 3.9E+02 nc
1,2,3-Trichloropropene 1.2E+01 nc
1,1,2-Trichloro-1,2,2-trifluoroethane Freon-113 5.6E+03 | sat
1,2,4-Trimethylbenzene 5.7E+00 | sat
1,3,5-Trimethylbenzene 2.1E+01 nc
Vinyl chloride 2.2E-02 | ca
Xylenes 2.1E+02 | sat

Key : ca=CANCER PRG nc=NONCANCER PRG sat=SOIL SATURATION

MAX=ceiling limit NS=no PRG specified

*(where: nc < 100X ca) **(where: nc < 10X ca)

PRGs listed are current as of December 1999.

Different values of PRGs may have been used for site screening.
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Table 1.6-4

SWMUs AND AOCs TO BE INCLUDED IN CORRECTIVE MEASURES STUDIES

LBNL Unit Name LBNL Unit DTSC Unit
Number Number
DTSC Oversight Agency
B7 Former Plating Shop SWMU 2-1
B52B Abandoned Liquid Waste AST and Sump SWMU 2-2 SWMU-4
B17 Former Scrap Yard and Drum Storage Area SWMU 2-3 SWMU-11
B69A Storage Area Sump SWMU 3-5
B75 Former Haz Waste Handling and Storage Facility SWMU 3-6
B76 Motor Pool and Collection Trenches (and sump) SWMU 4-3 SWMU-29
B76 Present and Former Waste Accumulation Area #3 SWMU 4-6 SWMU-35
B51 Vacuum Pump Room Sump and Collection Basins SWMU 9-4 SWMU-1
B51 Motor Generator Room Sump SWMU 9-6
B16 Former Waste Accumulation Area SWMU 10-4 SWMU-9
B25 Plating Shop Floor Drains SWMU 10-10
B7 Former Hazardous Materials Storage Area AOC 2-2
B7 Sump AOC 2-5
B88 Hydraulic Gate Unit AOC 6-3 AOC-2
B46 Hazardous Materials Storage Area AOC 7-3
B58 Former Hazardous Materials Storage Area AOC 7-6
B58/B70 Sanitary Sewer AOC 8-6
B51 Sanitary Sewer and Drainage Systemr AOC 9-9
B51/64 Former Temporary Equipment Storage Area AOC 9-12
B52 Former Hazardous Materials Storage Area AOC 10-2
B62 Hazardous Materials Storage Area AOC 13-1
B37 Proposed Electrical Substation AOC 14-7
City of Berkeley Oversight Agency
B7E Former UST AOC 2-1 AOC-4
RWQCB Oversight Agency

B71 Groundwater Solvent and Freon Plumes AOC 1-9
Old Town Groundwater Solvent Plume AOC 2-4
Solvents in Groundwater South of Building 76 AOC 4-5
Building 51/64 Groundwater Plume AOC 9-13
Solvent Contaminated Groundwater in Area 10 AOC 10-5
Well MWP-7 Groundwater Contamination AOC 14-5
Site Wide Contaminated Hydrauger Discharges AOC-SW1 AOC-8

COB : City of Berkeley Planning and Development Department, Toxic Management Division.
DTSC : California Environmental Protection Agency, Department of Toxic Substances Control.

RWQCB: San Francisco Bay Region Regional Water Quality Control Board
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SECTION 2
DESCRIPTION OF THE SITE

2.1 LOCATION AND DESCRIPTION OF THE FACILITY

2.1.1 Location

LBNL is located in the Berkeley/Oakland hills in Alameda County, California on
approximately 200 acres of land above the UC Berkeley (UCB) campus (Figure 2.1-1). The site
is on the ridges and draws of Blackberry Canyon, which forms the central part of the Laboratory,
and Strawberry Canyon, which forms the southern boundary. The western three-quarters of the

LBNL site is located in the City of Berkeley and the eastern quarter is in the City of Oakland.
2.1.2 Regional Setting

LBNL is located 5 miles east of San Francisco Bay (Figure 2.1-2). The San Francisco
Bay Area consists of a total land area of 4.6 million acres and a population of approximately 6
million. Alameda County, with an area of 469,400 acres, has major educational, research,
industrial, and agricultural resources. The estimated population of Alameda County is

approximately 1,408,000.

The western portion of LBNL is in the City of Berkeley, which encompasses 6,720 acres
(Figure 2.1-3). The city is best known for the presence of the University of California at
Berkeley. Industries include major biotechnology companies, chemical and pharmaceutical

companies, and service industries. The population of Berkeley is approximately 108,000.

To the south and east of Berkeley is Oakland, with a population of approximately
387,000. Its industrial and professional base includes major corporate headquarters in the food,
health care, household, and building materials fields. Recreational opportunities include 60,000

acres of community park land.

ERP RFI Report 2-1 September 29, 2000
DRAFT FINAL



2.2 LAND USE

2.2.1 Site History and Operations

LBNL began as an accelerator laboratory in 1931, when Ernest O. Lawrence established
the Radiation Laboratory with the construction of the 27-Inch Cyclotron on the UCB campus.
The laboratory was moved to its present location in 1940, when the 184-Inch Cyclotron was built
on a hill overlooking the campus and the City of Berkeley. During a period of rapid growth
between 1940 and 1946, the original hillside laboratory (Old Town area) became crowded with
temporary wooden buildings hastily erected in response to national defense needs. Further
development during the 1950’s was more carefully planned, with the construction of permanent
concrete and steel-frame structures east and west of the earlier buildings. From 1948 until 1972,
LBNL was known as the Lawrence Radiation Laboratory and was funded by the U.S. Atomic
Energy Commission and its successor agencies. The name was changed to the Lawrence
Berkeley Laboratory in 1972 and changed again in 1995 to the Ernest Orlando Lawrence
Berkeley National Laboratory. In general, the structures of LBNL are DOE-owned, while the
land is owned by UC and leased to DOE.

From an initial emphasis on high-energy and nuclear physics, LBNL has diversified to
include materials sciences, chemistry, earth sciences, biosciences, and energy conservation
research. A wide range of energy-related research activities have been conducted at LBNL,
including research in nuclear and high-energy physics; accelerator research and development;
materials research; and research in chemistry, geology, molecular biology and biomedical
research. LBNL has developed and operated a number of experimental facilities, including four
large subatomic particle accelerators (the 184-inch Cyclotron, the Bevatron, the Super Heavy lon
Linear Accelerator, and the 88-inch Cyclotron), several small accelerators, and radiochemical
laboratories. Of the four large accelerators, only the 88-inch Cyclotron is currently operational.

2.2.2 Laboratory Population and Space

About 3,000 scientists and support personnel work at LBNL. In addition, LBNL hosts
approximately 1,900 guests annually, with 700 of them on site at any one time. There are 80

permanent buildings and 107 trailers and temporary buildings on site.
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2.2.3 Adjacent Land Use

LBNL is bordered on the north by single-family homes and on the west by multi-unit
dwellings, student residence halls, and private homes. The area to the west of LBNL is
urbanized (Figure 2.2-1). To the northeast of LBNL are Tilden and Wildcat Parks, which are
operated by the East Bay Regional Park District. Approximately one quarter of the parkland is

developed with recreation facilities and a Botanical Garden.
2.3 ECOLOGY

Since the arrival of European settlers, the native plant communities at LBNL have been
greatly disturbed by human activities. Grasslands became more extensive as grazing by
livestock reduced scrub and brushland. Annual grass species largely supplanted native perennial
species. The major plant communities at LBNL can be categorized as grassland, coyote
brushland, north coastal scrub, oak-bay redwood, conifer and eucalyptus plantations, and
landscaped plantings near buildings. The largest vegetated areas at LBNL are located around the
perimeter of the site, away from the central developed area. The most common and widespread
plant communities are eucalyptus and conifer plantations and grasslands, which contain many
non-native species. Native redwood, oak, laurel, willows, and brush populate the Blackberry and
Strawberry Canyon areas. A vegetation map of the site is shown on Figure 2.3-1. No protected

plant or animal species are known to be present on the site.
2.4 METEOROLOGY

Characterized as Mediterranean, the climate at the site is influenced by the moderating
effects of nearby San Francisco Bay and the Pacific Ocean to the west and the sheltering effects
of the hills to the east of the site. These factors contribute to the cool, dry summers and
relatively warm, wet winters. Comfortable outdoor conditions generally prevail throughout the
year, although occasional hard freezes can occur in mid-winter and heat waves in summer. The
mean annual temperature at LBNL during 1998 was about 11.8°C (53.2°F). The yearly extremes
ranged from a high of 33.4°C (92°F) on August 3 to a low of —2.6°C (27°F) on December 21.
Annual average relative humidity values range from 85-90% in the early morning, when ocean

fog often blankets the site, to between 55-65% in the afternoon.
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Predominant wind patterns have winds blowing from the southeast during the night and
from the west during the day. These patterns are consistent with those from previous years. A
graphical summary of the annual wind pattern (windrose) for 1998 is displayed on Figure 2.4-1.

The average wind speed for the year was 4.7 miles per hour and the maximum 55 miles per hour.

Yearly Precipitation is totaled over a water year (October 1 to September 30). The winter
storms (October through April) produce nearly all the precipitation the laboratory receives during
the water year. The average annual precipitation at the site since the 1974-1975 water year is
about 28 inches. The annual average precipitation from 1993 to 1998 was 38 inches, which
includes 1997 when nearly 60 inches of precipitation fell. Drought periods of several years
duration are not uncommon, and neither are abnormally wet winters. Monthly rainfall for 1998

and average monthly rainfall since 1974 are shown on Figure 2.4-2.

2.5 UTILITIES

2.5.1 Water Supply

The Laboratory’s water is supplied by the East Bay Municipal Utility District (EBMUD)
and originates in the Sierra Nevada watershed. Water is brought to the Bay Area and ultimately
to LBNL through a system of lakes, aqueducts, and treatment stations. The piping system that
distributes the EBMUD water within the site consists of an extensive layout providing domestic
water and fire-protection water to all installations. The system also supplies makeup water for
cooling towers, irrigation water, and water for other miscellaneous uses. The system includes

fire hydrants and fire department connections and sprinkler services to almost all buildings.
2.5.2 Sanitary Sewer System

The sanitary sewer system consists of cast iron or ductile iron pipe, manholes, and two
monitoring stations (Figure 2.5-1). The system is gravity flow and discharges through either a
monitoring station at Hearst Avenue directly to the City of Berkeley sewer main or a monitoring
station located adjacent to Centennial Drive in Strawberry Canyon to University-owned piping
and then to the City of Berkeley system. Those buildings that lie within the eastern and southern

Strawberry Canyon watershed discharge to the Strawberry monitoring station, along with
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effluent from several UCB campus facilities, mainly the Lawrence Hall of Science, the Space
Sciences Laboratory, the Mathematical Sciences Research Institute, and the Botanical Gardens.

2.5.3 Storm Drain System

LBNL lies within the 874 acre Strawberry Creek watershed. There are two main creeks
in the watershed, Strawberry Creek and the North Fork of Strawberry Creek. This watershed
also includes other University of California property, public streets of both the cities of Oakland
and Berkeley, and private property. In the vicinity of LBNL, the Strawberry Creek watershed is
subdivided into the Blackberry Canyon and Strawberry Canyon watersheds (Figure 2.5-2).

Because of its hillside location and moderate annual rainfall, surface runoff at LBNL is a
prevalent feature. A storm drain system, designed and installed in the 1960s, discharges into the
North Fork of Strawberry Creek in the Blackberry Canyon watershed on the north side of LBNL
and Strawberry Creek in the Strawberry Canyon watershed on the south side (Figure 2.5-2).

This system provides for runoff intensities expected in a 25-year maximum-intensity storm.

Stormwater runoff from the Laboratory and from the upper parts of the Blackberry
Canyon watershed discharges into a 60-inch concrete culvert at the head of LeConte Avenue in

Berkeley.
2.6 DETECTED CONTAMINANTS

Many types of chemicals have been used at LBNL or have been produced as wastes.
These include solvents, gasoline, diesel fuel, waste oils, polychlorinated biphenyls (PCBs),
Freon, metals, acids, etchants, and lead and chromate based paints.

The primary contaminants detected in soil and groundwater at LBNL have been volatile
organic compounds (VOCs) including tetrachloroethene (also known as tetrachloroethylene or
perchloroethene [PCE]), trichloroethene (also known as trichloroethylene [TCE]), carbon
tetrachloride, 1,1-dichloroethene (1,1-DCE), cis-1,2-dichloroethene (cis-1,2-DCE), 1,1,1-
trichloroethane (1,1,1-TCA), and 1,1-dichloroethane (1,1-DCA). Some of these are common

solvents and degreasers that have been used at LBNL for equipment cleaning. Smaller
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concentrations of other VOCs (e.g., benzene, toluene, ethylbenzene, and xylenes [BTEX];
chloroform; and vinyl chloride) have also been detected.

Other contaminants detected in soil and/or groundwater have included petroleum
hydrocarbons, PCBs, Freon-113, and metals. Contamination of soil and groundwater by
petroleum hydrocarbons is associated with former underground storage tank (UST) sites. PCB
contamination is primarily associated with spilled transformer oils and waste oil tanks. Freon-
113, a coolant for experimental apparatus, has been detected in groundwater south of Building
71.
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SECTION 3

PURPOSE AND METHODOLOGY OF INVESTIGATIONS

3.1 GUIDANCE DOCUMENTS AND PROCEDURES

3.1.1 Guidance Documents

ERP RFI activities were carried out in accordance with the following regulatory
guidelines:
e California Department of Water Resources Well Standards (DWR, 1991)

e California Environmental Protection Agency Guidance Manual for Groundwater
Investigations (CAL EPA, 1994a)

e California Environmental Protection Agency Guidelines for Hydrogeologic
Characterization of Hazardous Substance Release Sites (CAL EPA, 1994b).

3.1.2 Program Procedures

ERP field personnel are safety trained and certified in accordance with the Code of
Federal Regulations (CFR), 29 CFR 1910.120 and are part of a medical monitoring program.
Required personnel protection equipment and monitoring requirements are specified in Worksite

Safety Plans (WSP) prepared prior to intrusive activities at each work location.

ERP RFI activities are carried out in accordance with requirements specified in the

following documents:

e Quality Assurance Program Plan (QAPP) (LBNL, 1994q)
e Health and Safety Program Plan (HSPP) (LBNL, 1993e)
e Groundwater Sampling and Analysis Plan (LBNL, 1992a)

e Specifications for Site Restoration Program Environmental Monitoring Wells and
Piezometers, Supplement B of the Well Management Plan (LBNL, 1992c¢)

e Vadose Zone Monitoring Plan (LBNL, 1991).
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Soil, surface-water, sediment, and groundwater samples were collected in accordance
with LBNL ERP Standard Operating Procedures (SOPs) (LBNL, 1994j). Specific procedures

utilized during RFI activities included:

SOP No. SOP Title

1.1 Borehole Drilling

1.2 Borehole Logging

1.3 Soil Sampling

1.4 Monitoring Well Installation

1.5 Monitoring Well Development

1.6 Well Closures

1.7 Drum Sampling

2.1 Presample Well Purging

2.2 Water Sampling

2.3 Field Measurements on Surface and Groundwaters
3.1 Water Level Measurements

3.2 Aquifer (Slug) Testing

3.3 Aquifer Pumping Test

3.4 Calibration of Pressure Transducers Used in Measuring Water Levels in Wells
4.1 Sample Control and Documentation

4.2 Sample Containers, Preservation and Holding Times
4.3 Handling, Packaging, and Shipping of Samples

4.4 Equipment Decontamination

4.5 General Instructions for Field Personnel

4.6 Water Treatment Systems

4.7 Containerization and Disposal of Investigation-Derived Wastes
4.8 Data Validation.

3.1.3 Program Workplans

RFI investigation activities were specified in the RCRA Facility Investigation (RFI)
Workplan (LBNL, 1992e) and subsequent workplan addenda. Requirements of the RFI
Workplan were based on the findings described in the RCRA Facility Assessments (RFAS)
(LBNL, 1992d; DTSC, 1991).

The RFI Work Plan (LBNL, 1992e) was submitted to DTSC and other regulatory
agencies for review in November 1992. The Work Plan was an overview of all work planned for
the RFI. Subsequently, more detailed workplans were completed for work planned in fiscal year
1995 (FY95) [RCRA Facility Investigation Workplan (Phase 11) (LBNL, 1994k) submitted to
DTSC and other regulatory agencies in October 1994] and FY96 [RCRA Facility Investigation
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Workplan (Phase I11) (LBNL, 1995l) submitted to DTSC and other regulatory agencies in
October 1995]. In addition, the LBNL ERP submitted workplan addenda for regulat